SAFE SHUTDOWN DEVICE FOR AN UNINTERRUPTIBLE POWER SUPPLY 
(UPS) SYSTEM AND METHOD FOR SAFELY SHUTING DOWN A UPS SYSTEM 

BACKGROUND OF THE INVENTION 

Field of Invention 

5 The invention relates to a shutdown device for an uninterruptible power supply (UPS) 

system and a method for safely shutting down a UPS system. More particularly, the 
invention relates to a safe shutdown device for a UPS system. 

Related Art 

The UPS is used to provide clean and stable power to all types of equipment. 
10 Therefore, almost all important apparatuses (such as computer systems) are equipped with a 
UPS to ensure safe operations of the systems. 

A conventional UPS 7 is shown in FIG. 1. It includes a charging unit 71, a power 
storage unit 72, a voltage detection and control unit 73, a power relay unit 75, and an 
input/output (I/O) control unit 76. The charging unit 71 connects to an external power 

15 supply and charges the power storage unit 72. The voltage detection and control unit 73 
connects to the power supply to detect the input power voltage. The detection result is 
transmitted to the CPU 75. The CPU 75 then controls the voltage detection and control 
unit 73 according to the detection result so as to output the power stored in the power 
storage unit 72 through the power relay unit 74 to external equipment. In addition, the I/O 

20 control unit 76 controls the I/O information between the external equipment and the UPS 7. 

The most popular application of the UPS is for computer apparatuses to avoid data loss 
or damage caused by any power failure. 

In spite of the fact that the conventional UPS can provide clean and stable power to all 
types of equipment it nevertheless cannot shut down the power used by the equipment and 
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the power of the UPS itself for the user under emergency situations. In particular, when 
the UPS connects to several computers, the process of shutting itself down must be 
performed on a one by one basis. The user has to spend a lot of time to safely turn off the 
power for all of the equipment. Therefore, it is highly desirable to provide a UPS that can 
5 safely and entirely turn off all or some predetermined apparatuses connected to the UPS and 
then shut down the power of the UPS through simple operations. 

SUMMARY OF THE INVENTION 

It is an objective of the invention to provide a simple shutdown device that can safely 
and entirely turn off all or some predetermined apparatuses connected to a UPS system and 
10 finally safely shut down the power of the UPS itself. The invention also provides a 
corresponding method. 

It is another objective of the invention to provide a main control computing device 
accompanied with a UPS with a safe power shut down function. 

To achieve the above objectives, the invention provides a safe power shutdown device 
15 for a UPS system. The central feature is that it contains a switch module, a counting 
module, and a shutdown module. The switch module generates an OFF signal which is 
output to the central processing unit (CPU) of the UPS. After processing the OFF signal, 
the CPU sends out a first shutdown signal to external apparatuses to shut down the power 
of external apparatuses. The CPU then sends out a second shutdown signal to the 
20 counting module to begin counting. When the counting value reaches a predetermined 
time value, a third shutdown signal is output to the shutdown module. The shutdown 
module then processes the shutdown of the UPS itself according to the third shutdown 
signal. 

The invention also provides a main control computing device, which is used with the 
25 UPS. The main control computing device has a shutdown signal processing module and a 
main control computing device shutdown module. The shutdown signal processing 



2 



module receives the above-mentioned first shutdown signal and sends out a main control 
computing device shutdown signal to the main control computing device shutdown module 
to as to shut down the main control computing device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will become more fully understood from the detailed description given 
in the herein below illustration only, and thus are not limitative of the invention, and 
wherein: 

FIG. 1 is a block diagram showing the composition of a conventional UPS; 

FIG. 2 is a block diagram showing the safe shutdown device and UPS of the invention; 

FIG. 3 is a schematic view showing the combination of the safe shutdown device of 
equipment connecting to the UPS and external apparatuses according to the invention; 

FIG. 4 is a block diagram showing the combination of the safe shutdown device of 
equipment connecting to the UPS and external apparatuses in FIG. 3; 

FIG. 5 is a flowchart outlining the procedure of shutting down external apparatuses 
using the disclosed safe shutdown device; 

FIG. 6 is a block diagram showing a local composition of the main control computing 
device used in the disclosed UPS; 

FIG. 7 is a flowchart showing the actions of the main control computing device in the 
process of safely shutting down the power; and 

FIG. 8 is a flowchart showing the main steps in the method of safely turning off the 
power of equipment connecting to the UPS according to the invention. 

In the various drawings, the same references relate to the same elements. 



DETAILED DESCRIPTION OF THE INVENTION 



With reference to FIG. 2, an uninterruptible power supply (UPS) 1 includes a charging 
unit 1 1, a power storage unit 12, a voltage detection and control unit 13, a power relay unit 
14, a central processing unit (CPU) 15, and an input/output (I/O) control unit 16. 

5 The charging unit 1 1 connects to an external power supply 5 (FIG. 4) and charges the 

power storage unit 12. The voltage detection and control unit 13 connects to the power 
supply to detect the input voltage of the power supply 5. The detection result is 
transmitted to the CPU 15. The CPU controls the voltage detection and control unit 13 
according to the detection results so as to output the power stored in the power storage unit 

10 12 to external equipment through the power relay unit 14. As shown in FIGS. 3 and 4, the 
external equipment in the current embodiment includes a main control computing device 2 
and two computers 3, 4. In general, the equipment can have more than two computers or 
other apparatuses. The I/O control unit 16 transmits information between the external 
equipment and the UPS. In this embodiment, the I/O control unit 16 can be an RS-232 I/O 

15 unit or a network interface unit complying with the simple network management protocol 
(SNMP) or the hypertext transmission protocol (HTTP). 

As also shown in FIG. 2, a safe shutdown device 6 of the invention includes a switch 
module 61, a counting module 62, and a shutdown module 63. The shutdown module 61 
generates a shutdown signal and outputs it to the CPU 15. After being processed by the 

20 CPU 15, the shutdown signal is converted by the I/O control unit 16 into a first shutdown 
signal and output to the external equipment so as to shut down the external equipment. In 
the current embodiment, the shutdown module 61 is an ON/OFF switch device, which has a 
switch button 611 installed on the UPS 1 (FIG. 3). When the user presses the switch 
button 61 1, an OFF signal is generated. Of course, the switch module 61 can be a liquid 

25 crystal display touch-control switch device (not shown in the drawings) or a remote 
controlled signal receiver. 

After the CPU 15 receives the OFF signal, it sends a second shutdown signal to the 
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counting module 62 to begin counting and generate counting values. When a counting 
value coincides with a predetermined time value, a third shutdown signal is transmitted to 
the shutdown module 63. It is worth mentioning that the predetermined time can be the 
time needed to safely shut down all the external equipment connecting to the UPS. This 
5 value can be stored in the counting module 62 in advance or be provided by the external 
main control computing device 2 (to be described later). 

The shutdown module 63 generates a power supply shutdown signal in response to the 
third shutdown signal and outputs it to the CPU 15. The CPU 1 5 then turns of the UPS. 

It is appropriate to comment here that the safe shutdown device 6 of the invention can 
10 be directly installed on the UPS 1 so that the UPS 1 has the safe shutdown function (as 
shown in FIG. 3). Of course, the safe shutdown device 6 of the invention can be an 
independent device that electrically connects to the UPS 1 (as shown in FIG. 2) so as to 
enable the safe shutdown function thereon. 

Please refer to FIG. 5 for an explanation of the safe shutdown procedure using the safe 
15 shutdown device 6 of the invention. As shown in the drawing, the UPS 1 uses the CPU 15 
to receive the OFF signal generated by the switch module 61 at any time. If it receives an 
OFF signal, it immediately transmits a first shutdown signal to the main control computing 
device 2 through the I/O control unit 16. When the main control computing device 2 
receives the first shutdown signal, it returns a predetermined time value through the I/O 
20 control unit 16 again. At the same moment, the CPU 15 generates a second shutdown 
signal to start the counting module 62 to compare whether the counting value agrees with 
the predetermined time value. If they agree, then a third shutdown signal is generated and 
transmitted to the shutdown module 63. The shutdown module 63 then produces a power 
supply shutdown signal in response to the third shutdown signal and outputs it to the CPU 
25 15 for the CPU 15 to turn off the UPS 1. In the current embodiment, the predetermined 
time value is provided by the main control computing device 2. The user can reset the 
predetermined time value at will. Alternatively, the main control computing device 2 can 
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compute its value according to the return values from other external equipment. The 
computation result is then output to the counting module 62. 

Please refer to FIGS. 6 and 7 for a detailed explanation of the main control computing 
device used in company with the UPS of the invention. Before going into the details of 
5 the main control computing device, it suffices to say that the main control computing device 
is a computer device. Therefore, the basic composition of the main control computing 
device (i.e., a computer) is omitted from the specification. 

As shown in FIG. 6, the main control computing device 2 of the invention has a 
shutdown signal processing module 21 and a main control computing device shutdown 

10 module 22. The shutdown signal processing module 21 receives the first shutdown signal 
and sends out a fourth shutdown signal and a main control computing shutdown signal 
accordingly. The fourth shutdown signal is output to other connected external apparatuses 
so as to shut down those external apparatuses (computers 3 5 4). The main control 
computing shutdown signal is output to the main control computing shutdown module to 

15 turn off the main control computing device. More explicitly, the main control computing 
shutdown signal is input to the main control computing device shutdown module 22, which 
transmits the main control computing device shutdown signal to the CPU of the main 
control computing device. The CPU of the main control computing device then turns off 
the main control computing device 2. 

20 Referring to FIG. 7, after receiving the first shutdown signal sent out from the UPS 1, 

the main control computing device 2 immediately sends out a fourth shutdown signal to the 
external computers 3, 4. Finally, through the action of the main control computing device 
shutdown module 22, the main control computing device 2 is turned off. 

With simultaneous reference to FIGS. 5 and 8, the method for safely shutting down a 
25 UPS system according to the invention includes an OFF signal generating procedure 81, a 
counting procedure 82, and a shutdown procedure 83. The OFF signal generating 
procedure 8 1 generates an OFF signal and outputs it to the CPU 1 5 of the UPS 1 . After 
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the OFF signal is processed by the CPU 15, a first shutdown signal is sent out to the 
external apparatuses connecting to the UPS 1 to turn off the external apparatuses. After 
the CPU 15 receives the OFF signal, the CPU 15 sends out a second shutdown signal to 
start the counting procedure 82. When the counting value coincides with a predetermined 
5 time value, a third shutdown signal is produced. The shutdown procedure receives the 
third shutdown signal and turns off the UPS 1 itself accordingly. 

To conclude, since the safe shutdown device of the equipment connecting to the UPS 
can generate an OFF signal in the shutdown module 61 and will turn itself off after a 
predetermined time (after the external equipment is totally shut down), therefore the 
10 invention can swiftly and safely turn off all equipment connected to the UPS and finally 
itself in a simple way. In other words, taking FIG. 3 as an example, the user needs only to 
press the switch button 611 of the ON/OFF switch device in order to turn off the main 
control computing device 2 and the computers 3, 4. Afterwards, the UPS 1 immediately 
turns itself off. 

15 Although the invention has been described with reference to specific embodiments, this 

description is not meant to be construed in a limiting sense. Various modifications of the 
disclosed embodiments, as well as alternative embodiments, will be apparent to persons 
skilled in the art. It is, therefore, contemplated that the appended claims will cover all 
modifications that fall within the true scope of the invention. 

20 
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